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IN THE UNITED STATES PATENT & TRADEMARK OFFICE 
IN RE APPLICATION OF: 
CHRISTIAN MEIER ETAL. : 

SERIAL NO: NEW APPLICATION : ATTN: APPLICATION BRANCH 
(BASED ON PCT/EP99/00635) 

FILED: HEREWITH : 

^ FOR: APPARATUS FOR SYNTHESIS OF 

S SUPPORT POLYMER MATERIALS 

f| IN THE FORM OF POROUS POLYMER 

5 BEADS 

9 PRELIMINARY AMENDMENT 

6 

f^. ASSISTANT COMMISSIONER FOR PATENTS 
ff WASHINGTON, D.C. 20231 

M= SIR: 

Prior to examination on the merits, please amend the above-identified application as 
follows. 

IN THE SPECIFICATION 
Please amend the specification as follows: 

Page 1, before line 1, delete the title of the invention in its entirety, and insert therefor: 

. - DEVICE FOR PRODUCING POLYMER SUPPORT MATERIALS IN THE 
FORM OF POROUS POLYMER BEADS - 



IN THE CLAIMS 
Please amend the claims as follows: 

Claim 2, line 1, change "characterized in that" to -wherein-- 



Claim 3, line 1, change "characterized in that" to —wherein™. 

4. (Amended) A support polymer material which can be synthesized by a process 
according to Claim 1. wherein [one or more of claims 1 to 3, characterized in that] it has a 
binding capacity for penicillin amidase from E. coli of at least 220 [U/g moist], resulting from 
the reaction of 1 530 units of penicillin amidase with 1 g of support polymer material, and 
exhibits a swelling factor of at most 1.5. 



Claims 1-10 are active in the present application. The claims are amended for clarity. 
No new matter has been added. Applicants submit that the present application is now in 
condition for examination on the merits. Early notice of such is earnestly solicited. 



REMARKS 



Respectfully submitted. 



OBLON, SPIVAK, McCLELLAND, 
MAIER & NEUSTADT, P.C. 




Norman F, Obion 
Attorney of Record 
Registration No. 24,618 



Daniel J. Pereira, Ph.D. 
Registration No. 45,518 
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IN THE UNITED STATES PATENT & TRADEMARK OFFICE 
IN RE APPLICATION OF: : 
CHRISTIAN MEIER ET AL. : 

SERIAL NO: NEW APPLICATION : ATTN: APPLICATION BRANCH 
(BASED ON PCT/EP99/00635) 

FILED: HEREWITH : 

FOR: APPARATUS FOR SYNTHESIS OF 
SUPPORT POLYMER MATERIALS 
IN THE FORM OF POROUS POLYMER 
BEADS 

PRELIMINARY AMENDMENT 

ASSISTANT COMMISSIONER FOR PATENTS 
WASHINGTON, D.C. 20231 

SIR: 

Prior to exajniaation on the merits, please amend the above-identified application as 
follows. 

TN THF. SPECIFICATION 
Please amend the specification as follows: 

P^e 1, before line 1, delete the title of the invention in its entirety, and insert therefor: 



- - DEVICE FOR PRODUCING POLYMER SUPPORT MATERIALS IN THE 
FORM OF POROUS POLYMER BEADS - -. 



TN THE CLAIMS 



Please amend the claims as follows: 

Claim 2, line 1, change "characterized in that" to -wherein- 



09/600180 

526Rec'(JPC7;/PTo umm 

Apparatus for synthesis of support polymer materials in the form of porous 
polymer beads 

The invention relates to a process for synthesis, by inverse suspension 
polymerization of a monomer phase, of a bead-like, cross-linked, hydrophilic 
copolymer which has binding activity toward ligands containing nucleophilic groups. 
The invention also relates to support polymer materials with high binding capacity for 
penicillin amidase and low swelling factor, as well as to use of the same. 

Prior art 

Porous polymer support materials for proteins, especially enzymes, are sufficiently 
known. Applications exist in medicine, for example, in the enzyme-induced cleavage 
of jff-lactam antibiotics such as penicillin G to 6-aminopenicillanic acid (6-APA) by 
means of penicillin acylase (penicillin amidase). Important development goals are 
primarily the highest possible loading capacity, low swelling ability and the lowest 
possible residual solvent contents. Halogenated solvents should in principle be 
avoided for synthesis. 

German Laid-open Application DE-OS 2237316 describes a process for synthesis of 
bead-like, cross-linked copolymers by radical polymerization of a monomer mixture 
containing a radical-forming initiator and comprising a monomer having binding 
activity toward biological substances, a cross-linking monomer and at least one 
further comonomer, the said monomer mixture being suspended as droplets and 
polymerized in a nonpolar organic liquid. Aliphatic hydrocarbons in particular, and 
above all such with 8 and more C atoms, are suitable as the nonpolar organic liquid. 



Mixtures of n-heptane and perchloroethylene are used in the examples. The ratio of 
the monomer phase to the organic dispersion medium can range between 1:1 and 
1:10, but ratios of between 1:1.5 and 1:4 are preferred. German Patent DE A 
3106456 describes a process improved compared with DE-OS 2237316 in relation to 
the binding capacity of the polymer beads. Particularly high binding capacities for 
proteins, especially for the penicillin acylase (penicillin amidase) enzyme are obtained 
when the support polymers contain high contents of cross-linking monomers and 
when the monomer phase, formed from the monomers and the diluent, contains a 
solvent mixture as diluent. Suitable mixtures can be, for example, water/methanol or 
formamide/methanol. Monomers and diluents are present in a ratio of about 1:2.6. A 
mixture of n-hexane and perchloroethylene is used as the organic, dispersion 
medium. In the examples, the ratio of the monomer phase to the organic dispersion 
medium is about 1:2.8. When the proportion of cross-linking agent in the monomer 
mixture is 50 wt% and water/methanol is used as the diluent, there can be obtained 
support polymers with a binding capacity of up to 125 U/g, measured as penicillin 
acylase activity. 

Object and achievement 

The object of the invention is to provide an improved process for synthesis of bead- 
like, cross-linked copolymers. It is also the intent to avoid the use of halogenated 
solvents in the organic dispersion medium and at the same time to achieve a binding 
capacity of at least 220 [U/g moist] for the penicillin amidase enzyme (EC 3.5.1.11) 
under standardized conditions (loading of 1 g of support polymer material with 1530 



units of penicillin amidase). Furthermore, the swellability of the polymer beads in 
water should not exceed 1.5, expressed as a swelling factor (ml moist/ml dry). 

The object was achieved by a process for synthesis, by inverse bead polymerization 
of a monomer phase, of a bead-like, cross-linked, hydrophilic copolymer which has 
binding activity toward ligands containing nucleophilic groups, which monomer phase 
comprises monomers and a diluent, which contains as monomers 

a) 5 to 40 wt% of hydrophilic monomers which contain a vinyl group, can undergo 
radical polymerization and form at least 10% aqueous solutions at room 
temperature 

b) 30 to 50 wt% of monomers which contain a vinyl group and an additional 
functional group, can undergo radical polymerization and, in a polymer-like 
reaction with the nucleophilic groups of the iigands, can form covalent bonds 

c) 20 to 60 wt% of hydrophilic, cross-linking monomers which contain two or more 
ethylene-type unsaturated polymerizable groups and can undergo radical 
polymerization, 

with the proviso that a), b) and c) add up to 100 wt%, which uses as diluent a mixture 
of methanol and water in the ratio of 1:1,0 to 1:4.0, the monomer phase being 
dispersed as droplets In a dispersion medium comprising an organic solvent chosen 
from the aliphatic hydrocarbons with 5 to 7 carbon atoms, the ratio of monomer 
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phase to dispersion medium ranging from 1:2.0 to 1:4.0, and which in this form is 
subjected to radical polymerization in the presence of a polymerization initiator and a 
protective colloid, with the proviso that the ratio of monomers to diluent ranges from 
1:1.7 to 1:2.4. 
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By application of the inventive process it is possible to obtain a novel support polymer 
material, which has a loading capacity for penicillin amidase of at least 220 [U/g 
moist], resulting from the reaction of 1530 units of penicillin acylase with 1 g of 
support polymer material, and which exhibits a swelling factor of at most 1 .5. 

It was not foreseeable that the definition of the various process parameters relative to 
each other would lead to a clearly greater binding capacity for the penicillin amidase 
enzyme and that at the same time, however, the sweilability would decrease. It was 
also surprising that, by application of the inventive process, the use of halogenated 
hydrocarbons such as perchloroethylene, which heretofore have been the most widely 
used compounds for equalizing the densities of the phases, can be avoided by 
choosing as the organic solvent an aliphatic hydrocarbon with 5 to 7 carbon atoms. 



Operation of the invention 

Monomers 

In order to ensure that the monomer mixture is hydrophilic, it must comprise 
predominantly hydrophilic monomers. As hydrophilic monomers there are to be 
understood such monomers that form at least 10% aqueous solutions at room 
temperature and preferably do not contain any ionic groups or groups that can be 
ionized by addition of acids or bases. 

Monomers a) comprise 5 to 40 wt%, 8 to 35 wt%, especially 9 to 12 wt% of 
hydrophilic monomers which contain a vinyl group, can undergo radical 
polymerization and form at least 10% aqueous solutions at room temperature. 

Suitable as monomers a) are in particular acrylamide and/or methacrylamide, but 
methacrylamide is preferred. Further examples are hydroxyalkyi esters of unsaturated 
polymerizable carboxylic acids, such as hydroxyethyl acrylate and hydroxyethyi 
methacrylate or N-vinylpyrrolidone. 

Monomers b) comprise 30 to 50 wt%, preferably 35 to 45 wt% of monomers which 
contain a vinyl group and an additional functional group, preferably an oxirane group 
(epoxy group), can undergo radical polymerization and, in a reaction analogous to 
polymerization, can form covalent bonds with the nucleophilic groups of the ligands. 
Oxirane groups in particular are suitable for binding ligands while preserving their 
biological activity. 
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Preferred monomers b) are giycidyi methacrylate and/or allyl glycidyl ether. Especially 
preferably, both monomers are used in approximately equal proportions at the same 
time. 



Monomers c) comprise 20 to 60 wt%, especially 25 to 55 wt%, especially preferably 
40 to 55 wt% of hydrophilic, cross-linking monomers which contain two or more 
O ethylene-type unsaturated polymerizable groups and can undergo radical 
p polymerization. Preferred monomers c) are N.N'-methylenebisacrylamide or N.N'- 
5 methyienebismetliacrylamide. N,N'-Methylenebismetliacrylamide is especially 

preferred. If necessary, 0 to 10 wt% of further cross-linking monomers which contain 
two or more ethylene-type unsaturated polymerizable groups and can undergo radical 
polymerization may also be used. Suitable are hydrophilic di(meth)acrylates such as 
polyethylene oxide di(meth)acrylates. 

Monomers a), b) and c) add up to 100 wt% in all cases. 



Diluent 



The monomer phase comprises monomers a) to c), which are dissolved in a diluent, 
which must be a mixture of methanol and water in the ratio 1:1.0 to 1:4.0. Especially 
favorable mixing ratios for methanol and water range from 1:1.2 to 1:2.5, especially 
from 1:1.3 to 1:1.7. 
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Ratio of monomers to diluent 

The ratio of monomers to diluent is especially critical. It must range from 1:1.7 to 
1:2.4, especially preferably from 1,9 to 2.1. 

Dispersion medium 

^ An organic solvent comprising an aliphatic hydrocarbon with 4 to 7 C atoms is 

5 suitable as the dispersion medium. n-Heptane is preferred and cyclohexane is 

g especially preferred. 

g Ratio of monomer phase to dispersion medium 

!* The ratio of the monomer phase to the dispersion medium formed by the organic 

P' solvent must range from 1:2.0 to 1:4.0, preferably from 1:2.8 to 1:3.3. 

Further process conditions 

As further constituents the suspended monomer phase contains polymerization 
initiators which are known in themselves, preferably sulfur-free initiators and 
especially preferably 4,4'-azobis-(4-valeric acid), as well as protective colloids 
(emulsifiers), such as a copolymer comprising 95 parts of n-butyl methacrylate and 5 
parts of 2-trimethylammoniumethyl methacrylate chloride with molecular weights 
(weight-average) in the range of 30,000 to 80,000. 



The bead polymerization (also known as suspension polymerization) is otherwise 
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performed in known nnanner, for example by firstly introducing the dispersion medium 
and the protective colloid, then dispersing the monomer phase, which also contains 
the initiator, in the organic phase with stirring at 40 to 60°C, for example, and then 
heating to 60 to 70^*0. The water/methanol mixture can be removed from the loop 
almost completely in the form of an azeotrope over a period of, for example, 6 hours. 
The mixture is allowed to react to completion for about 3 to 5 hours and is then 
cooled to room temperature. The resulting beads are suctioned and dried in vacuum 
for a period of, for example, 12 hours. Alternatively, the bead polymers can also be 
filtered off and washed with water. Drying is preferably performed in a fluidized-bed 
dryer, since in this way solvent residues can be removed particularly effectively. 
The obtained polymer beads (= support polymer material) have a size in the range of 
50 to 500 //m, especially of 120 to 250 //m. 

By binding capacity there is understood that enzyme activity which can be achieved 
when the support polymer material is loaded to the maximum with a specified 
enzyme. An important application of the inventive support polymer material is the 
cleavage of penicillin G to 6-aminopenicillanic acid (6-APA) by means of bound 
penicillin amidase from E. co//. The binding capacity is expressed as penicillin 
amidase activity in units per g of support polymer beads [U/g moist]. The binding 
capacity of the inventive support polymer beads in this measurement method is at 
least 220 [U/g moist]. 

The swellability of the polymer beads in water is expressed by the swelling factor [ml 
moist/ml dry]. The inventive polymer beads exhibit a swelling factor of no greater than 
1.5. 
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Uses of the inventive support polymer materials 

The inventive support polymer materials can be used in stirred or flow reactors for 
covalent binding of ligands by means of the oxirane groups which they contain. This 
can be achieved, for example, by addition of proteins, especially enzymes, from 
concentrated solutions via covalent bonding with retention of their biological activity. 
Peptides, amino acids, jff-lactam antibiotics, lipids, nucleotides, polynucleotides, low 
molecular weight nucleophilic compounds or metalloorganic compounds can also be 
% reacted with the oxirane groups of the support beads. 

® The polymer beads loaded with ligands can be used in procedures known in 
M; themselves for stereospecific synthesis of chiral substances such as amino acids (d- 
p phenylalanine, p-hydroxy-d-phenylalanine, l-tert-leucine) or of pharmaceuticals such 
13' as ibuprofen. They are also used as supports in enzyme-induced cleavage of 
penicillin G to 6-aminopenicillanic acid (6-APA), of cephalosporin G to 7- 
aminodesacetoxycephalosporanic acid (7-ADCA) or of cephalosporin C to 7- 
aminocephalosporanic acid (7-ACA). The process is described in DECHEMA Annual 
Conference 1996 - Abstracts [in German], Vol. 1, DECHEMA e.V. Further applications 
are specific enzyme-induced syntheses of amoxicillin and ampicillin on substrates 
such as the above cleavage products. A further application comprises syntheses of 
fine chemicals or basic products (such as malic acid) for chemical syntheses. 
The polymer beads can also be used in separation technology for adsorption 
chromatography or gel permeation chromatography. To achieve specific adsorption, 
the polymer beads can be loaded with immunoglobulin fractions from antiserums or 
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with monoclonal antibodies. Tine use of support poiymer material loaded with 
enzymes or antibodies as adsorbent in extracorporeal therapy, in which pathogenic 
toxic substances are removed from whole blood, can be cited as yet a further 
application. 
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Examples 

(The determination method hereinafter is familiar in itself to the person skilled in the 
art of support polymer materials, and will be described only for the sake of 
completeness) 

p Determination of the binding capacity for penicillin amidase (= penicillin G acvlase) 
|[ from E. CO// (EC 3.5.1 .11) 

2 a) Covalent binding of penicillin amidase to the support polynner material 

[f 1 g of support polymer material was added to 1530 units of penicillin amidase in 5 ml 
M' of sterile 1 M potassium phosphate buffer of pH 7.5 and incubated for 48 hours at 
H= 23°C. 

Thereafter the polymer beads were placed on a sintered glass filter (porosity 2 or 3) 
and, in a suction process, washed on the filter two times with deionized water and 
then two times with 0.1 M potassium phosphate buffer of pH 7.5 containing 0.05% 
ethyl-4-hydroxybenzoate. The moist weight of the resulting beads loaded with 
penicillin acylase was determined. 

b) Determination of the binding capacity 



250 to 300 mg of moist support polymer material (polymer beads) coupled with 
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peniciilin amidase was added to 20 ml of a 2% penicillin G solution in 0.05 M 
potassium phosphate buffer of pH 7.5, containing 0.05% ethyl-4-hydroxybenzoate. 
and maintained at SZ^'C. Liberated phenylacetic acid was titrated under steady stirring 
with 0.5 M NaOH at a constant pH of 7.8 for a period of 10 minutes, during which the 
NaOH consumption was recorded. 

Thereafter the polymer beads were collected as under a) on a sintered glass filter by 
means of suctioning of 20 ml of 0.05 M potassium phosphate buffer of pH 7.5 
containing 0.05% ethyl-4-hydroxybenzoate, and the measurement was repeated two 
times. 

c) Calculation of the binding capacity 

The linear region of the measured curve (usually the region from 1 to 5 minutes) was 
used as basis for the calculation and extrapolated to an interval of 10 minutes. The 
binding capacity was expressed as units of penicillin amidase per g of moist support 
polymer material (U/g moist). One unit corresponds to one //mol of hydrolyzed 
penicillin G per minute Ot/mol/min); thus 1 liter of 0.5 M NaOH is equivalent to 500 
//mol of hydrolyzed penicillin G. (The water content of the support polymer material is 
approximately constant and can therefore be disregarded.) 
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Examples 1 to 3 

Test conditions common to Examples 1 to 3: 

In a 2-liter stirred flask with thermometer, water separator, reflux condenser and 
nitrogen admission tube there were placed an organic solvent, 3 g of a copolymer 
comprising 95 parts of n-butyl methacrylate and 5 parts of 2-trimethylammoniumethyl 
Q methacrylate chloride as protective colloid and 5 g of dry ice. Under stirring and 

ffi passage of nitrogen, there was dispersed in the organic phase at 50°C a monomer 
phase comprising water and methanol in a ratio of 1:1.5 as diluent, plus 

mj 

^ 10 g of methacryiamide, 

20 g of allyl glycidyl ether, 
ff 20 g of glycidyl methacrylate and 

hi 50 g of methylenebismethacrylamide 

plus 

2 g of 4,4'-azobis-4-cyanovaleric acid (as polymerization initiator), 

after which the contents were heated to boiling at 65 to 70°C. The mixture was 
incubated for about 6 hours and then cooled to room temperature. The resulting 
polymer beads were suctioned, washed and dried in the fluidized-bed dryer. 
Thereafter the binding capacity for penicillin amidase [U/g moist] and the swelling 
factor [ml moist/mi dry] were determined. 
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The main test parameters and the results of Examples 1 to 3 are presented in the 
following table. 





Example 1 
(according to the 
invention) 


Example 2 

(comparison example) 


Example 3 

(comparison example) 


Organic solvent 

(dispersion 

medium) 


952 g of cyclohexane 


669 g of cyclohexane 


530 g of n-heptane + 
530 g of 

perchloroethylene 


Total 

monomers 


100 g 


100 g 


100 g 


Diluent 


80 g of methanol + 120 g 
of water (= 1:1.5) 


263 g of formamide 


264 g of formamide 


Monomers + 
diluent 
(monomer 
phase) 


300 g 


363 g 


364 g 


Ratio of 
mononier lo 
diluent 


1:2 


1:2.63 


1:2.64 


Ratio of 
monomer 
phase to 
dispersion 
medium 


1:3.2 


1:1.8 


1:2.9 


Binding 
capacity for 
penicillin 
amidase (1530 
U) 

[U/g moist] 


252 


194 


192 


Swelling factor 
[ml moist/ml 
dry] 


1,3 


4.0 


3.9 
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CLAIMS 

1. A process for synthesis, by inverse bead polymerization of a monomer phase, of a 
bead-like, cross-linked, hydrophilic copolymer which has binding activity toward 
ligands containing nucleophilic groups, which monomer phase comprises monomers 
and a diluent, which contains as monomers 

5 to 40 wt% of hydrophilic monomers which contain a vinyl group, can undergo 
radical polymerization and form at least 10% aqueous solutions at room 
temperature 

30 to 50 wt% of monomers which contain a vinyl group and an additional 
functional group, can undergo radical polymerization and, in a polymer-like 
reaction with the nucleophilic groups of the ligands, can form covalent bonds 

20 to 60 wt% of cross-linking monomers which contain two or more ethylene- 
type unsaturated polymerizable groups and can undergo radical 
polymerization, 

with the proviso that a), b) and c) add up to 100 wt%, which uses as diluent a mixture 
of methanol and water in the ratio of 1:1.0 to 1:4.0, the monomer phase being 
dispersed as droplets in a dispersion medium comprising an organic solvent chosen 
from the aliphatic hydrocarbons with 5 to 7 carbon atoms, the ratio of monomer 
phase to dispersion medium ranging from 1 :2,0 to 1 :4.0, and which in this form is 



m 



a) 



b) 



c) 
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subjected to radical polymerization in the presence of a polymerization initiator and a 
protective colloid, with the proviso that the ratio of monomers to diluent ranges from 
1:1.7 to 1:2.4. 

2. A process according to claim 1 , characterized in that there are used as monomers 
5! a) acrylamide and/or methacrylamide 



W b) glycidyl methacrylate and/or allyl glycidyl ether 



c) methylenebisacrylamide or methylenebismethacrylamide. 

3. A process according to claim 1 , characterized in that cyclohexane is used as 
the organic solvent. 

4. A support polynner material which can be synthesized by a process according 
to one or more of claims 1 to 3, characterized in that it has a binding capacity 
for penicillin amidase from E. coli of at least 220 [U/g moist], resulting from the 
reaction of 1530 units of penicillin amidase with 1 g of support polymer 
material, and exhibits a swelling factor of at most 1,5. 



5. 



The use of the support polymer material according to claim 4 for binding of 
proteins. 
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The use of the support polymer material according to claim 5 for binding of 
enzymes. 

The use of the support polymer material according to claim 5 for binding of 
antibodies. 

The use of the support polymer material according to claim 4 in 
chromatography. 

The use of the support polymer material according to claim 4 for synthesis of 
pharmaceuticals. 

The use of the support polymer material according to claim 4 for stereospecific 
synthesis of chiral substances. 
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ABSTRACT 

The invention relates to a process for syntiiesis, by inverse bead polynnerization of a 
monomer phase, of a bead-like, cross-linked, hydrophilic copolymer which has 
binding activity toward ligands containing nucleophilic groups. The invention relates to 
support polymer materials with high binding capacity for penicillin acylase and low 
swelling factor, as well as to use of the same. 
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German Language Declaration 


Als nachstehend benannter Erfinder erkiare ich hiermit an 


As a beiow named inventor, 1 hereby dedar-e that: 


daB mein Wohnsits, meine Postanschrifi und meine 
Staatsangehorigkeit den im nachstehenden nach meinem 
Namen aufgefQhnen Angaben entsprechen, daS ich nach 
besiem Wlssen der ursprungiiche, erste und aileinige 
-finder (falls nachstehend nur ern Name angegeben Ist) 
wilder ©in ursprunglicher, erster und Miterfinder (fails 
Ifachsteliend pnehrere Namen aufgefQhrt sind) des 
li^genslandes bin, fur den dieser Antrag gesteiit Mrd und 
den ein Patent fOr die Erffndung mit folgendem Titel 
^antragt wird: 

^ ■ 


My residence, post office address and citizenship are as 
stated next to my name, 

1 believe 1 am the original, first and sole inventor (if only one 
name is listed below) or an original, first and Joint inventor 
(If plural names are listed below) of the subject matter 
which is claimed and for which a patent Is sought on the 
invention entitled 

DEVICE FOR Pimxni^ POLHyiESl SDFPCKT 




j^^TEMMiS IH im FORM OP PC3EC0S POOMER 




BE^S (as amended) 


fj^ren Beschreibung: 


the specification of which: 


!si beigefOgt 


a IS attached hereto. 


n wnrHpi angpmeidet am 


56 was filed on ^^hffOBt 4^ 2000 


Internationalen Anmeidenummer im Rahmen des 
Vertratgs Qber die Zusammenarbeit auf dem Gebiet 
des Patentwesens (PCT) 


cLS wfiuou Oleics MppiiwsHivn iNurnosr Qr r^Lir i 

international Application NumiDer 


und anr» 


09/600 , 180 and v/as amended on 


aboeandert {fails zutneffendl. 


f if applicable). 


ich bestatige hiermit, daS ich den Inhalt der oben 
angegebenen Patentanmeldung. einschlieBUch der 
AnsprOche, die eventueH durch einen oben erw^hmen 
Zusatzantrag abgeandert wurde, durchgesehen und 
versianden habe. 


1 hereby state that 1 have reviewed and understand the 
contents of the above identl^ed specification^ inciudfng i^e 
claims, as amended by any amendment referred to above. 


Ich efi<enne meine Pfiich^ zur Offenbarung jeglicher 
Informationen an» die 2ur PrOfung der Patentf§higkeit in 
Einidang mit Titel 37,^ Code of Federal Regulations. § 1.56 
von Belang sind. 


i acknowledge the duty to disclose information which is 
material to patentability as defined In Title 37. Code of 
Federal Regulations, § 1,56, 


A 
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Germain Language Declaration 



fch bganspruche hiermft austSndfsche PrioriEatsvoneile gemiO 
Tfile 35. US-Code, § 119{a3-(d), bzw, § 365(b) alfer unten 
aufgefuhrten Auslandsanmeldungen fOr Pateme Oder 
Erfinderurkunden, Oder § 365(a) aller PCI internationalen 
Anmeldungen, weiche wenigstens ein Land ausser den 
Vereinigien Siaat^n. von Amenka benennen, und habe 
nachstehend durch ankreuzen samtllche Auslandsanmeldungen 
fOr Paiente bzw. Effinderurkunden Oder POT iruernationale 
Anmeldungen angegeben, deren Aprneldetag dem der 
Anmeidung, tOr weiche Priorltat beanspmch! wird, vorangehC, 



Prior foreign app}ioation(s) 

(FfOhere auslSndische Anmeldungen) 



198 04 518,2 

(|4*iifnber) 

-m^ 



(Country) 
(Land) 



(Coun^) 
(Land) 



I hereby claim foreign piiorlly under W& 35, United ^tes Code, 
§ 1 19(a)-{d) or § 365(b) of any foreign application(s) for patent or 
inventor's certificate, or § 365(a) of any PCX International 
application which designated at least one coin&y oiher than the 
United States, fisted below, and have sfeo idendfied beiow, by 
checking the bc»c, any fc^-eign ^|:^ica(fon for patent cr inventors 
certificate, or PCT Internatbnaf applicadon having a filing date 
before that of the s$>piicafion on which p(kx^ is dimmed. 



05 February 1938 

(Day/Month/Year Filed) 
(Tag^onat/Jahr der Anmeidung) 



(Oey/M<y!th/rear Ried) 
(Tag/Monat/Jahr der Anmeidung) 



beanspoichi: 



0 

Yes 
Ja 

□ 
Yes 
Ja 



n 

No 
Kfein 

□ 
Ho 
Nein 



ifeft'Seanspruche hiernr>lt Priorit^tsvorEeiie unterTrtie 35, US- 
dode, § 119(e) aller US-Hllfsanmeldungen wie unten 
ifeigezShIt/ 



f hereby ciaim the beneHt under Title 35t United States Code, 
§ 1 19(e) of any United States provisional appiicatlon(s) listed 
bebw. 



(Application No,) 
(Aktenzeichen) 



(RHng Dale) 
(Anmeldelag) 



(Applicatfon No.) 
(Aktenzetehen) 



(Filing Date) 
(^metddta^) 



Iph beanspruche hiermit die mlr un^er Title 35. US-Code, § 720 
zusiehenden Voneile aller unten aufgefOhrten US-Parentanmeldungen 
bzw. § 365(c) alier PCT intemationaien Anmeidungen, v/©iche die 
Vereinigten Siaaten von Amerika benennen. und sfkenrte, insafern 
der Gegensiand eines jeden froheren Anspruchs dieser 
Psienianmsldung nicht In einer US-Patentanmeldung, biw. PCT 
intemationafen Anmeidung in in einer g^naS dem ersten AJobbiz von 
Title 35. US-Code. § n2 vorgeschriebenen Art und Weise otfenban 
wurde. meine Pflicht 2ur OHe;tbsnjng jeglicher inlormationen an, die 
2ur Pfufung der PatentfShigkeit in Hinklang rnit Title 37, Code of 
Federal Regulations, § 1.56 von Beiang sind und die Im Zeilraum 
zwischen dem Anrrteldetag der frOhersn Patentanrneldung und dem 
natlonalen Oder im Bahmen des Venrags Ober die Zus^rtdienarbeit 
auf dem Gebiet des Patentwesen (PCT) gultrgen internailonalen 
Anmeldetags bekannt geworden sind. 



I hereby daim the benefit und^ TiEte 35. United States Code. § 120 
of any United States appUcationCs). or § 365(c) of any PCT 
international application designating the Un'Aed States, listed below 
and, insofar as ^e subfect matter of each of the claims of this 
application is not disclosed In the prior United States or PCT 
International application in the manner provided by the first 
paragraph of Title 36, United Sts^ Code, § 112. 1 acknowledge the 
duty to disclose information which is material to patentability as 
defined in Title 37, Code of Federal Regulations, § 1.56 which 
became available t^etwe^ the filing date of the pflof apoiicaSon and 
the national or PCT Intemadonal 1i%ng date of this appiicato. 



(A^gficatlon No.) 



lenzeichen) 



01 Fshmr^ry 1999 

(Piling Dat^ 
(Anmekletag) 



(Status) (patented, pending 
(Status) (patentlen. echwec 



^andcmed) 
srKl. ayfgegeben) 



(Application No,) 
(Aktenzeichen) 



"TFifing Date) 
(Anmeldelag) 



Ich erkiare hlermrt, daS alle in der vcsliegenden Erklarung von mir 
gemachten Angaben nach Desiem Wissen und Gewissen der 
Wahrheit entsprechen. und femer da^ Ich diese eidesstattiiche 
Erklarung in Kenntnis dessen abiege, daS vsfissentlich und vofsatzlich 
falsche Angaben Oder derglelchen gem^ § 1001. Ti«e 18 des US- 
Coda sJrafbar sind und mii Geldstrafe und/oder GefSngnls bestraft 
werden kOnnen und daS dsrariige wissenilich und vorsfiizlich falsche 
Angaben die Rechtswirksamkefi der vorjiegenden Patentanrneldung 
Oder eines aufgrund deren erteiiten Patentes gefShrden Kdnnea 



(Status) (patented, pendingi abandoned) 
(Status) (patenlbrtt sdiwebend, EHifgeg^ben) 

{ hereby declare that all statements nnade herein of my own 
knowledge are true and that all stet^ents made on irrfcHrr^tkxi 
and belief are believed to be true; and further that these 
statements were made with the krwwiedge that wiliful false 
statements and the like so made are punishable by fine or 
imprisonment, or both, under Section lOOl Of Title 18 of the 
United States Code and that such willful false statements may 
jeopardize the validity of tiie appiicattCffi or patent issued 
Thereon. 
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German Language Declaration 



VERTRETUNGSVOLLMACHT: Als benanntef Erfinder beauftrage 
ioh hiermix den (die) nachstehend aufgefuhrten Patsotanwait 
(Patentanwait©) und/oder Vertreter mit dec Verfoigung der 
vorlieQenden Patentanmeidung sowi® mlt dsr Abwickiung aiJer 
damit verbundenen Angelegenheiteri vor dem US-Patent- und 
Markenamt: (Name(n) und R0g!5tfatlomr,umrr)&r(n) auflisten) 



POWER OF ATTORNEY: As a named inventor, 1 hereby 
appornt the following aTtorney(s) and/or agent{s) to prosecute 
this application and transact all business in the 'Pater^i and 
Trademark Office connected therewith: f/iaf name snd 
registration number) 



wan F. Obion, Reg, N o. 24,61 8 ; Matvin Splvak. Reg. No. $4.913 ; C, Wm McCleHand, Reg, No. ^1.1g4j^ <Sregofv J. Mater. Reg. No. 
25,559: A rthur I. Neustadt, Rsg. No". g^,^4; Richard D. Kelly. Reg . Nd!^7. 757; Jameg D. Han>i(ton, Reg. N o. aMS'* ; Eckhard H. Kyesiers 



26,670; Robert T Potis, Beg. No, ZBJO^Q ; Charles L. Gholz, Reg, NQ-.2a^: WlUlarrs Beaumont, Reg. NcuaO^^ Jean-Paui 
LavaMeye, Reg. N o. 31.451: S tephen 6. Baxter, Beg. No._32^^ 4: Richard L. Treanor, Beg. No. 36,379- Steven R Weihrouch, Heg. No. 
32,S$9; John T. Goolkasian, Reg, N o. 5e J 42: R ichard L. Chinn, Reg. i^ o. 34.305: Steven H. tipman, RegT"No^-^0,01i,; Cari E. Schifer, Rog, 
Tsjg 34,426 : James J. Kutbaski, Reg. Nqj34.§^ Richard A. Neifeld, Reg. NojaSiggg; J- Derek Mason, Reg. N o. .35.270: S unnder Sachar. 
Reg, No . 34,423^ C hrietina M. Oadiano, Reg. N o. 37.628: Jeffrey B. Mclntyre. Reg. No. 36,667 ; WiUlam T. Enos, Reg. No.-3a4^g^Mlchael 
McCabe, Jr., Beg. No. 37,1 32; Bradley P. Lyile, Reg. HQ,,^^i7Z^n<i Michael R. Casey. Reg. N o. 40.294. with full powers of substitution and 
revocation. ^ 





Postanschrift: 



Send Correspondence to: 
OstoN. Spivak, McClelland, Majhr & Neustadt, P.C. 

FOURTH FLOOR 
1755 JEFJ^RSO.\' DAViS H'QHWAY 
ARLINGTON. Vll^GiNiA 22202 U,S,A 



Telefonische AuskQnfte: 
(Name und Tel^fonnummer) 



Direct Telephone calls to: (nam& ^nd tBlephone number) 
(703)413-3000 



If 

14^ 



Vor- und Zuname des einzrgen oder ©rsren Erfinders 


Fui! name of so(§ or first inventor 


Unterschrifl des Erfinders ^ DSTurn 


InveMbri signature ^^flT ^^cs 


Wohnsitz 


Residence , ^ 
Darms tad t A GEBMANY 


Staatsang6h6figkeit 


■"t^lttZsnslTip — —> 
GESMAN 


Postanschrift i 


Post Office Address 




D-64295 Damscadt, GESMAOT 


Vor- und Zuname des zwelten Miierfinders (taite zutreffand) ^ 


Fuli name of second jofni fnventor, Sf any 
Thomas SUEFKE 


Unterschrift des zwettsn Erfinders Datum 


Second invinErT^fgnsture ^ / Date 
Y^-u^^^ ^^nf^ Z-Orpo-rL--^^ 


Wohnsitz 


Residence . / 


Staatsangshdrigkeir " 


CitiSenshtp — - — > 


Postanschrift 


Post Office Address 

&ixs.eb^t;b^$wxas^?$ 5,a„„ . 






(fm Palie-drltter und wslterer Mfterfinder sind die entsprechertden 
Intormationen und Unrerschrifien hinzuzufugen.) 


(Supply simfiar information and signature forinird and subaequsnt 
joint invsntors.) 
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German Language Declaration 




Vof- und Zuname dee drittsn Mfterfinders (faiie 2uir$tfend) ^ 


Fuil name of thira joint (nv^ntcr, If any 
Haixs-Ulrich PETERSIT 






Untsrschrin des dritten Erffnders , Datum 








Wohn£i?2 


Hesiaence 






Staatsangahorigkeit 


"Xitizensbip * 






Posianschnft 


Post Office Address 
Haendelstrasse 40 ^ 








D-64291 Darmstadt, GEHim'Y 






Vor- und Zuname des vierten Miierfrnders (falls Zutreff^nd) ^ 


Fuli name of fourth joint inventor, if any 
Roger RECKTENWALD 






Unterschrift d©s vierten Erfinders Datum 


Foy^ invent^ sigpalkife ^ ^ Date 






Wohnsiiz 


R^snce ^ 






Staaisangehftrigkeit 


Citizenship 
GERMAN 






Postansehrift 


Post Office Address 

Fritz-Bockius-Strasse 25, 




|4= 




D-64625 Beasheija* GESHA3^rS? 






Vor- und Zuname des f untten Mtterftnders (fai^a Zutrstfend) ^ \ 


Full name of fifth joint invemor. if any 






Unterschnf! des fOnften Erhndsfs Datum 


Fifjh invenror's stgnim?^ Date 




i % 

i ^ 
s 


. Wohnsitz 


Residence 






^ S-iaalsangehorigkelt ^ 


Ciilzensnip * 

GKKHAN . — 






' Postanschrift 


Post Office Address 








D-64292 Damstadt. GERM^ 






Vor- und Zuname des secbsten Miierfinders (falls Zurreffend) 


Full name of sixth joint Invenror, if any 






Uriterschrift des secbsten Edinders Datum 


Sixtii inventor's signature Date 






Wohnsitz 


Residence 






Sraatsangehdrigkeit 


Citizenship 






r^usiariacnrtTi 


Post Office Address 














(Im Palle-drMer und weiterer Miterfinder sind die entsprechenden 
Informationen und Unterschriften hinzuzufugen.) 


(Suppjy simitar fnfom^ation and signature for third and subsequent 
joint inventors.) 
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